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I, Akira Imaizumi, declare as follows: 

1. I am an employee of Ajinomoto Co., be. located at 1-1 Suzoki-cho, Kawasaki-ku, 

Kawasaki -« hi, Kanagawa, Japan, which is engaged in the business of research and 
development of fermentation processes and preducts, among other things. 



2. I am one of co-inventors of the above-identified patent application. 

3. Ihavc conducted the exper im ents described herein and present them as evidence in 
the above-identified patent application for consideration by the Examiner. 

4. In this first experiment, I demonstrate the acquisition of an L-glutatnic 
add-overproducing strain of E. coli. I constructed a sue A gene-disrupted strain from a 
wild-type strain of B. coli. The disrupted gene was prepared by crossover PCR (Link AJ, 
Phillips D, Church GM, Journal of Bacteriology, 179, 6228-6237, 1997). The 
oligonucleotides sucAl-sucA4 were used as primers for PCR. The sequences of the 
primers are as follows: 

SUCA1 GCGAATTCCTGCCCCTGACACTAAGACA 
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sucA2 CGAGGTAACOTTCAAGACCT 

SUCA3 aggtcttgaacgttacctcgatccataacgggcagggcgc 
sucA4 gcgaattcccactttgtcagtttcgatt 

The oligonucleotides sucAl and sucA4 are the primers for amplifying a DNA 
which includes the sucA gene, a region 1 kbp upstream from the N-terminus of the gone, 
and a region lkbp downstream from the C-terminus of the gene. The oligonucleotides 
sucA2 and sucA3 have been designed so that a part of the sucA gene is deleted. 

The first TOR was performed with combinations of the sucAl and sucA2 primers, 
the sucA3 and sucA4 primers, and the genomic DNA of a wild strain (MG 1655) as a 
template. These were all prepared by known procedures. At this time, the molar ratio of 
the sucAl and sucA2 primers and the $ucA4 and sucA3 primers was 1 0:1. 

The second PCR was performed using the first PCR product as a template and the 
sucAl and sucA4 primers. The amplified sucA gene obtained by the second PCR is 
deficient in a part of ORF. The amplified DNA fragments by the second PCR were 
digested whh £coRI. 

A plasmid pMAN997, which has a temperature sensitive replication origin, was 
digested with £coRI, then purified. The digested plasmid was ligated with the 
above-digested DNA fragments by using a DNA ligation Kit Ver.2 (Takara Shtizo)* E. coli 
JM109 competent cells (Takara Shuzo) were transformed with the above ligation reaction 
mixture, spread on an LB agar plate containing 25pg/ml of ampicillin (Sigma, LB+Amp 
plate), and cultured at 30°C to select an ampicillin resistant colony. The colony was 
cultured at 30°C in a test tube with LB medium containing 25pg/ml of ampicillin, and 
plasmids were extracted from the cells with Wizard Plus Miniprep (Promega). These 
plasmids were digested with EcoRl> and a plasmid containing a target length fragment was 
used as a plasmid for sucA gene disruption, pMANAsucA. 

The E. coli MG1655 strain was transformed with pMANAsucA. The transformant 
strain was cultured at 30°C on an LB+Amp plate, and an ampicillin resistant colony was 
selected. The selected colony was liquid-cultured overnight at 30*C, diluted 10’ 3 -fold and 
spread on an LB+Amp plate, and an ampicillin resistant colony was selected at 42®C. 
Subsequently, the selected colony was spread over an LB+Amp plate and cultured at 30°C, 
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and then cells growing m a one eighth section of the plate were suspended in 2 ml of LB 
medium and cultured at 42°C for 4-5 hours with shaking. Ampicillin sensitivity or 
resistance was examined by spreading a 10 ‘ 5 -fbld diluted culture broth on an LB plate, 
seeding several hundreds colonies on an LB plate and an LB + Amp plate, and observing 
their growth. Several ampicillin sensitive strains were subjected to colony PCR to confirm 
that sucA gene of the strains was disrupted. Thus, a sucA gene disrupted strain, the 
MG165S&secA was obtained. 

5. In the second experiment, 1 confirmed the presence of the rmfgene disruption In the 

L-glutamic acid-overproducing strain (MG1 655AsucA). The rmf gene disrupted strain 
was obtained from MG1655AsucA by similar procedures as those described in the above 
paragraph. Then, I confirmed the ability to of die strain to produce L-glutamic acid in the 
following manner. 

The rmfgene disrupted strain obtained by the method described above in paragraph 
4, the MG165S&sucAArmf strain, and its parent strain, the MGl655AsucA strain, were 
cultured in a medium containing 20 mM NH 4 CI, 2mM MgSO^ 40mM NaHPCU, 30mM 
KH 2 PO 4 , 0.OImM CaCli, O.OImM FeSQ*, O.OlmM MnSO^ 5mM Chrate, 50mM Glucose, 
2mM thiamine hydrochloride, 2.5g/L cassmino acid (DHco), and 250mM MES-NaOH 
(pH 6 . 8 ) in a 2 G 0 -ml volume baffled conical flask. The medium volume was 20ml at the 
start of the culture and cultivation was performed at 37°C for 24 hours with rotary shaking 
at a rotational speed of 144 rpm. The medium, container, and so forth were all subjected to 
autoclave sterilization before use. 

During the culture, the cell density, glucose concentration, and L-glutamic acid 
accumulation in the culture broth were measured overtime. The cell density was 
determined by measuring turbidity at 600nm with a spectrophotometer (Beckman) by 
using the culture broth diluted with water to an appropriate density. The supernatant of the 
culture broth obtained by removing cells by ccntrifilgaiion was diluted to an appropriate 
concentration with water, and then the glucose concentration and the L-glutamic acid 
concentration were measured by wring a Biotech Analyzer (Sakura Seiki). As a result, the 
rmf gene disrupted strain was improved by all of the following measures as compared with 
ths control strain: growth, sugar consumption rate, and L-glutamic acid production rate 
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(Seethe Table I and Fig. 1). 



Tablet: 

MG165SAsucA 

OD at S62nm 16.06(0.80) 
Glu (g/L) 12.8 (0.71) 

Yield 35.2% (1.9%) 



MG1 655AsucAArmf 
1822 (1.03) 

14.5 ( 0 . 46 ) 

39.7% (1.3%) 



Values in parentheses are standard deviation with a sample size of three. 



Fig. 1 The growth of die L-gluiamtc acid-overproducing strains (A) and the sugar 
consumption rate and L-glutamic acid accumulation of the strains (B) 

(A) (B) 





Tinuflit) Time(hr) 



6. 1 further declare that all statements made herein of our own knowledge are true, and 

that all statements made on information and belief are believed to be true, and fUrther, that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity 
of the application or any patent issuing thereon. 
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By: 



Date: Maxchi& 2005 
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